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Abstract: The prevalence of early childhood obesity has increased dramatically 
particularly among the Mexican American population. Obesity leads to earlier onset of 
related diseases such as type 2 diabetes. The Head Start population of Texas is largely 
Mexican American. Dietary intake in this population demonstrated a diet very low in fiber, 
high in salt, and containing excessive calories with a low intake of fruit and vegetables. 
This study was performed in a Texas Head Start population to evaluate a bilingual pictorial 
nutrition education game. Acceptance of the bilingual concept and the game had been 
previously studied in a Head Start population in five Texas counties. The effectiveness in 
producing a change in eating habits was studied as a pilot project 413 children and their 
parents at the Bastrop County Head Start. Parents were asked to supply data about at home 
food frequency at the beginning and the end of the school year and the results compared. 
The parents were given a demonstration of the educational objectives and the students 
played the game throughout the year. By the end of the school year there was a statistically 
significant increase in the vegetables offered to this population both during the week at 
home (p = 0.009) and on the weekends (p = 0.02). 
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1. Introduction 
The prevalence of overweight and obesity among preschool children has been increasing world 
wide for over 40 years [1–3]. Mexican-American children have a higher prevalence than Caucasian 
children [4]. Preschool children from low income families are particularly affected with 1 in 7 children 
noted to be obese in 2009 [5]. The health consequences of obesity such as diabetes, previously limited 
to adults, are seen in younger age groups [6]. Obesity and ethnicity in Mexican American children 
markedly increases the risk of early onset Type 2 diabetes and early metabolic syndrome. Recent 
evidence suggests that obese children also have lower bone mineral density [7]. 
Many factors lead to increased weight in high risk preschool children but recent evidence suggests 
that dietary changes particularly increased consumption of sugar sweetened beverages [8], decreased 
consumption of high fiber foods such as vegetables and increased fat consumption are implicated [9]. 
Increased screen time as TV watching and computer time leads to decreased exercise. In addition, TV 
advertising on programming targeted toward children is heavily weighted toward food that is not 
nutritious and has been shown to influence food choices by children [10]. Targeting nutritional 
education in preschool children is essential to establish long term eating habits, but the challenges are 
substantial. The Head Start setting is an important opportunity for nutrition educational activities that 
are participatory and culturally relevant. This population is also at high risk for obesity because of 
ethnic and economic composition.  
In the border state of Texas the poverty level is high, particularly in the Mexican-American 
population, and many of the families qualify for Head Start. The prevalence of obesity in the Head 
Start population surveyed is 20%, far above the national average [11]. In the Head Start Centers of 
Texas, many children speak Spanish or are bilingual, and reading skills are low at this age. Limited 
funding can also be a problem. In addition, access to dietary education for families is suboptimal. 
Studies of dietary habits of the population showed excess calories, fat, concentrated carbohydrates and 
sodium were taken and insufficient amounts of fiber, potassium, and vitamin A were eaten [12].  
The purpose of this study was to test the effectiveness of a bilingual nutrition game to increase the 
servings of healthful foods particularly vegetables, fruit, and water offered to children and decrease the 
servings of sugar sweetened beverages in the Head Start population. 
2. Methods 
2.1. Description of Game 
The nutrition education game is patterned after Loteria a popular pictorial bingo game in the 
Mexican-American community. The moderator of the game shows a card with a picture and tells a 
story or recites a rhyme to describe the picture. The players then put a token on their game boards if 
they have the picture. This game lends itself to nutrition education. The cards and boards show color 
images of culturally appropriate food and the reverse side gives the names in English and Spanish 
which may be used to improve reading skills (Figure 1). Locally popular ethnic foods were included as 
suggested by the teachers in focus groups. All of the fruits and vegetables in the game are available in 
the area and popular ethnic foods appear more often on the game boards. The cards contain the name 
of the food in English and Spanish and a set of rhymes with information in English or Spanish about 
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the foods (Figure 2). There are several ways to use the game in the Head Start setting: the deck may be 
used as a set of flash cards to acquaint the children with different types of food and their place in a 
healthy diet; both the game boards and the deck may be used to play a variety of types of nutritional 
bingo [13]. The teachers were allowed to play the game in either English or Spanish. They could adapt 
the length of game play for their schedule and attention span of the particular class. The rhymes from 
the cards could be recited when the children were eating their meals and snacks since many of the 
foods featured in the game were served by Head Start. Game modifications were made on the basis of 
suggestions with the teachers at the pilot site in central Texas. 
Figure 1. Game board: Front (pictures), Back (words). 
 
2.2. Study Population 
The project was approved by the Scott and White IRB. The game was provided to Head Start 
centers in three Texas border counties and two central Texas counties for use with approximately 
10,000 children. Head Start is a government funded locally operated preschool program providing 
basic education for children of low income families. Most of the children are from 3–5 years of age. 
The pilot study examines the results in 413 children in one central Texas county where the Head Start 
population is 57.3% Mexican-American and 56.8% have a family history of diabetes. The parents were 
acquainted with the game in a meeting where parents were encouraged to play for prizes and counseled 
about healthy food choices. At the beginning and end of the school year parents completed a 
questionnaire about the food offered to the children at home on Monday thru Friday and on the 
weekends. The parents were asked to document the number of times a day that the children were 
served milk and soda and water, fruit and vegetables during the week and on weekends. They were not 
asked to estimate the amount consumed. The parents received instructions about how to complete the 
questionnaire. The parents were asked to document milk and soda and water, fruit and vegetable 
served. Head Start provides a healthy diet and structured exercise during the school day on Monday 
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thru Friday. The teachers were instructed about the game and given basic nutrition counseling during a 
training session before the start of the school year. The game was played by the children at least twice 
a week and the children were encouraged to recite the rhymes that were on the cards as they were 
presented. 
2.3. Data Analysis 
To preserve the privacy of the children anonymous aggregate data from the entire county was 
analyzed. The signed rank test was used to test statistical significance of the difference from the 
beginning of the school year to the end of the year for the water, milk, soda, fruit, and vegetable 
served. 
Figure 2. Game cards: pictures and words.  
LETTUCE 
LECHUGA 
Lettuce is a vegetable  
It grows on the ground  
Use it in salads and sandwiches 
TOMATO 
TOMATE 
Tomatoes are juicy  
And have vitamin A  
A vegetable good for you every day 
  
 
3. Results and Discussion 
Results are shown in Table 1. The mean value for any given parameter was the mean servings of a 
given food per day for the entire population for the specified time period (Monday – Friday outside of 
Head Start or on weekends). The difference in the “means” was the difference between the mean value 
before and after the game was used. Before the intervention 38 parents reported no vegetable served on 
weekends and 16 reported no vegetable served at all. At the end of the study only 12 families reported 
no vegetable served on weekends and only 4 reported no vegetable served at any time. There was a 
statistically significant increase in vegetable served outside of Head Start both after school during the 
week and on the weekends. There was no change in the amount of exercise in the group over the 
school year. The study was unable to demonstrate any other statistically significant changes in dietary 
habits. However, feedback from a focus group of teachers demonstrated that the game was important 
in promoting recognition of a variety of foods by the children. The repetition of the rhymes could be 
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used to promote the importance of increased water intake and reinforce the desirable decrease in 
drinking of sugar sweetened beverages and the routine intake of foods with high sugar content which is 
the policy of Head Start. The teachers felt that they would like to continue to use the game. 
Table 1. Mean Values for Daily Servings of Foods and Water by the Study Population 
Before and after the Intervention. 
Servings per day(Mean for the population) Before After Difference 
Water on Saturday and Sunday 3.99 3.97 –0.02 
Milk on Saturday and Sunday 3.047 3.046 –0.021 
Soda on Saturday and Sunday 1.78 1.62 –0.16 
Fruit on Saturday and Sunday 
Vegetables on Saturday and Sunday 
3.03 
2.34 
3.04 
2.68 
  0.01 
  0.34 * 
Water on Monday through Friday 3.98 4.07   0.09 
Milk on Monday through Friday 3.34 3.26 –0.08 
Soda on Monday through Friday 1.64 1.57 –0.07 
Fruit on Monday through Friday 3.32 3.28 –0.04 
Vegetables on Monday through Friday 2.57 2.94   0.37 ** 
* P value = 0.02; ** P value = 0.009. 
Recently, multiple initiatives have been directed toward changing the eating and exercise habits of 
the preschool population to attempt to decrease obesity and thus prevent the early onset of 
hypertension, diabetes and metabolic syndrome [14]. A structured education program for preschool 
children and parents has resulted in an increase in fruit and vegetable consumption [15]. Head Start 
particularly has made excellent progress in instituting education programs for parents and children [16]. 
The findings from this pilot study in cooperation with a Texas county Head Start show that vegetable 
servings may also be improved in the age group by using a simple pictorial nutrition education game 
that may be played in either English or Spanish and incorporates elements of the Mexican American 
culture familiar to the majority of the students and their parents. This familiarity simplifies instruction 
of the teachers and parents. The game is also inexpensive to reproduce helping to control costs. This 
study only encompasses one of the 5 counties and the data from the total population is still being 
analyzed. In the future the parents will be asked to play the game with the children and incentives will 
be provided to families who participate. An exercise initiative using cartoon characters leading the 
children in age appropriate exercise routines and counseling about healthy foods has been tested and 
accepted by the teachers and will be studied in the pilot county as well. 
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